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ADAPTIVE DISPLAY FOR ENHANCNG 
AUDIO PLAYBACK 

RELATED APPLICATION 

This application claims the benefit of U.S. Provisional 
Patent Application 61/081,821 filed Jul. 18, 2008, which is 
incorporated herein by reference. 

BACKGROUND 

The present invention relates generally to a method and 
apparatus for enhancing audio playback and, more particu 
larly, to a method and apparatus for selecting and displaying 
images on a display of an audio playback device to enhance 
audio playback. 

Advances in digital electronic technology have led to a 
rapid growth in portable audio devices. In particular, portable 
audio devices Such as audio CD players, digital audio players, 
FM/AM radio receivers, televisions, and DVD players have 
become increasingly popular among consumers as the size 
and weight of Such devices has become Small enough for 
users to easily carry. It is also becoming increasingly common 
for cellular telephones, personal digital assistants (PDAs), 
and other wireless devices to incorporate audio playback 
capabilities so that consumers can use their cellular phones or 
other wireless devices as portable audio players. 
Many portable audio players include a display that is 

capable of displaying visual content Such as images and vid 
eos. The display can be used to display visual content relating 
to audio files being played. Such as album art and concert 
Videos. Typically, the user downloads visual content (e.g., 
images and/or videos) related to the user's audio files, links 
the visual content with the audio files, and stores the visual 
content in memory. When an audio file is played, the related 
visual content can be retrieved from memory and output to the 
display. Unfortunately, the visual content is limited to what 
the user has downloaded and stored in memory of the user's 
device or to what is offered by the audio content provider. 

SUMMARY 

The present invention provides a method and apparatus to 
download and display visual content from web servers in 
response to the selection or playing of audio files. When a user 
selects or plays an audio file, the artist's name, Song title, 
album title, or other textual information related to the audio 
file is used to search for publicly-accessible web pages con 
taining related images. Related images may, for example, 
comprise album art, images of the performing artist, concert 
videos, etc. In embodiments of the present invention, the 
user's device formulates a query using, for example, the art 
ist's name, sends the query to a web search engine, and 
initiates a web search for related images available in publicly 
accessible web pages. When search results are returned by the 
web search engine, the user's device filters the search results, 
downloads selected web pages, extracts images from the web 
pages, and outputs the images to the display. The images can 
be displayed full screen or may be converted to wallpaper that 
is displayed in the background. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates an exemplary communication network 
according to one exemplary embodiment of the invention. 
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2 
FIG. 2 illustrates an exemplary method for enhancing 

audio playback by displaying related images acquired in an 
Internet search. 

FIG. 3 illustrates an exemplary user device for enhancing 
audio playback by displaying related images acquired in an 
Internet search. 

FIG. 4 illustrates an exemplary method implemented by a 
user device enhancing audio playback by displaying related 
images acquired in an Internet search. 

DETAILED DESCRIPTION 

Referring now to the drawings, FIG. 1 illustrates an exem 
plary communication network 10 in which the present inven 
tion may be employed. The communication network 10 com 
prises a wireless network 20 having one or more base stations 
22 for communicating with user devices 100. The wireless 
network 20 may comprise, for example, a conventional cel 
lular communication network such as a Global System for 
Mobile Communications (GSM) network, Wideband Code 
Division Multiple Access (WCDMA) network, or other cel 
lular communication network now known or hereafter devel 
oped. The user devices 100 may comprise, for example, cel 
lular telephones, personal digital assistants (PDAs), laptop 
computers, or other wireless communication devices. As will 
be described in more detail below, the user devices 100 incor 
porate an audio player for playing audio files to the user, and 
a display for displaying visual content to the user. 
The wireless network 20 connects to a packet data network 

(PDN) 30. The PDN 30 preferably comprises a public, wide 
area network (WAN) such as the Internet. Those skilled in the 
art will appreciate, however, that the present invention could 
be implemented in a private network or local area network 
(LAN). 
A plurality of web servers 50 connect to the PDN 30. The 

web servers 50 comprise computers that are accessible 
through the PDN 30 for hosting websites that are accessible 
from remote computers. The websites hosted by a web server 
50 typically comprise a collection of web pages, images, 
Videos, and other digital content. Remote users can use a web 
browser or similar program installed in a user device 100 to 
access the resources of a website hosted by a web server 50. 
The web browser in the user device 100 and web server 50 
typically use a protocol, such as the Hypertext Transfer Pro 
tocol (HTTP) to transfer information between the web server 
50 and the user device 100. 
A web search engine 60 is also connected to the PDN 30. 

The web search engine 60 is a search engine specifically 
designed to search for information on web servers 50 con 
nected to the PDN 30. Web search engines typically provide 
a web interface which is accessible by web browsers in the 
same manner as any other web page. The web search engine 
60 accepts queries entered by the user through the web inter 
face and returns search results that satisfy the query in the 
form of HTML pages. Exemplary search engines which are 
well known in the art include the Google search engine, MSN 
search engine, Yahoo search engine, and AltaVista search 
engine. 

In some embodiments, a music recognition server 70 may 
also be connected to the PDN 30. The music recognition 
server 70 enables the identification of audio files by compar 
ing samples taken from the audio file to a database. Thus, 
when provided with a sample of an audio file, the music 
recognition server 70 can return information about the audio 
file Such as the artist, song title, album title, etc. 

According to embodiments of the present invention, the 
user device 100 downloads and displays visual content from 
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web servers 50 in response to the selection or playing of audio 
files by a user. When a user selects or plays an audio file, the 
artist’s name, Song title, album title, or other textual informa 
tion related to the audio file is used to initiate a search via a 
web search engine 60 for publicly-accessible web pages con 
taining related images. Related images may, for example, 
comprise album art, images of the performing artist, concert 
videos, etc. When search results are returned by the web 
search engine 60, the user's device filters the search results, 
downloads selected web pages from one or more web servers 
50, extracts images from the web pages, and outputs the 
images to a display. The images can be displayed full screen 
or may be converted to wallpaper that is displayed in the 
background. 
As one example, a user may select a song to be played. If 

the title of the song is known or the artist is known, the user 
device 100 may connect to the web search engine 60 and 
initiate a search for images or videos of the artist from the web 
server. Moreover, if the song is a recording of a live perfor 
mance, the user device may initiate a search for images or 
Video of the specific concertin which the song was performed 
based on the date and/or location of the concert. Also, the user 
device could initiate a search for images and videos related to 
the concert tour if the concert tour is known. 

FIG. 2 illustrates an exemplary method according to one 
embodiment of the present invention for dynamically down 
loading and displaying images related to an audio file that is 
being played. The user device 100, described in more detail 
below, comprises a media player 120, control processor 102. 
and display 110. The media player 120 may playback audio 
files Stored in memory and/or stream audio from a remote 
server. When the user selects an audio file to be played or 
streamed, the media player 120 generates a trigger that is 
received by a control processor 102. In response to the trigger, 
the control processor 102 activates a web browser 105. The 
web browser 105 in turn sends a query to a web search engine 
60 to initiate a search for web pages containing related 
images. The browser 105 may use descriptive information 
about the selected audio file. Such as a song title, artist, album 
title, or other textual information to formulate the query. In 
some embodiments of the invention, the descriptive informa 
tion may comprise a sample of the audio file which can be 
submitted to a music recognition server 70 accessible through 
the PDN30 to obtain identifying information that can then be 
used to formulate a query. 

The web search engine 60 is preferably a publicly-acces 
sible web search engine such as a Google search engine, MSN 
search engine, Yahoo Search engine, AltaVista search engine, 
or the like. The web search engine 60 returns a list of web 
pages matching the search criteria to the web browser 105 in 
the user device 100. After receiving the list of web pages from 
the web server 60, the browser 105 may apply a filter to reduce 
the list of web pages returned by the search engine 60. For 
example, the filter may be designed to exclude web pages on 
a “blocked' list and/or include web pages on an “allowed 
list. In some embodiments, the user may specify a list of 
“preferred' web sites. In this case, the filter may exclude all 
web pages except those from “preferred web sites. In some 
cases, the web search engine 60 may allow searching of 
specified domains. In this case, the “preferred” list can be 
used to formulate a query that returns results only from the 
specified domains avoiding the need for a separate filtering 
step at the user device 100 since the filtering is done by the 
web search engine. 

After filtering the list of web pages returned by the web 
search engine 60, the browser 105 ranks the web pages 
according to some predetermined criteria and selects one or 
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4 
more of the web pages. The web pages may be ranked, for 
example, based on factors such as relevance, popularity, con 
tent rating, etc. The ranking algorithm may consider multiple 
criteria in the ranking. Once the web pages are ranked, the 
web browser 105 selects one or more web pages in order of 
ranking and downloads the web pages from corresponding 
web servers 50 in a conventional manner. More specifically, 
the web browser 105 may send a resource request, e.g., uni 
form resource locater (URL) to a web server 50 to request 
resources of the web server 50. In response to the resource 
request, the web server 50 returns the requested resources. 
The resource request sent by the web browser 105 may 

comprise a request for a web page containing one or more 
images. In this case, the browser 105 downloads the web page 
and extracts the image or images from the web page. In other 
embodiments, the resource request may comprise the request 
for a specific image. In some situations, the web browser 105 
may need to make multiple requests. For example, the web 
page received by the web browser 105 may contain links to 
images. In this case, the web browser 105 can parse the 
HTML of the web page to identify the images, and send an 
additional resource requests to download the images. After 
the browser 105 has downloaded the images and/or extracted 
the images from the web pages, the control processor 102 
outputs the images to the display 106. If more than one image 
is downloaded, each image can be displayed in sequence for 
a predetermined period of time in a manner similar to a slide 
show. The images may be displayed full screen in a browser 
window on top of the user's desktop. If more than one image 
is selected, the images can be displayed as a slide show. 
Alternatively, the control processor 102 may convert the 
images to wallpapers that are displayed in the background. 

FIG. 3 illustrates an exemplary user device for download 
ing and displaying images in more detail. The user device 100 
comprises a control processor 102, memory 104, communi 
cation circuits 106, and user interface 108. The control pro 
cessor 102 controls overall operation of the user device 100 
according to instructions stored in memory 104. The control 
processor 102 may comprise one or more microprocessors, 
microcontrollers, hardware circuits, or any combination 
thereof. Memory 104 comprises both volatile and non-vola 
tile memory for storing instructions and data needed by the 
control processor 102. Memory 104 may include one or more 
memory devices, which may be internal or external memory 
devices. 
The communication circuits 106 enable the user device 100 

to communicate with wireless networks 20. The communica 
tion circuits 106 may comprise, for example, a fully-func 
tional cellular transceiver operating according to any standard 
now known or hereinafter developed. Exemplary transceivers 
include transceivers implementing the GSM and WCDMA 
standards. The communication circuits 106 may further com 
prise a wireless LAN transceiver implementing the 802.11 
family of standards. 
The user interface 108 enables the user to interact with, and 

control, the user device 100. The user interface 108 comprises 
a display 110, user input devices 112, microphone 114, and 
one or more speakers 116. The display 110 may, for example, 
comprise a liquid crystal display. The user input devices 112 
comprise any conventional input devices. Such as a keyboard, 
keypad, pointing device (e.g., mouse, touchpad, etc.), joy 
Stick, or other user controls. In some embodiments, the dis 
play 110 may comprise a touchscreen display that also func 
tions as a user input device 112. The processor 102 receives 
user input via one or more user input devices 112 and outputs 
information to the display 110 for viewing by the user. 
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Microphone 114 and speaker 116 provide audio input and 
output capabilities to the user device 100. The microphone 
114 detects audible sounds and converts the audible sounds 
into audio signals that can be processed by the control pro 
cessor 102. The speaker 116 converts audio signals output 
from the control processor 102 into audible sounds that can be 
heard by the user. For example, the speakers 116 may be used 
to play audio files stored by the user device 100 or streamed 

FIG. 4 illustrates an exemplary method implemented by a 
control processor 102 in the user device 100 for enhancing a 
user's audio playback experience. The music enhancement 
feature can be activated, either manually by the user or auto 
matically by the control processor 102 based on user prefer 
ences. The method 150 begins when the user selects a song for 
playback or when audio playback starts (block 152). It is 
assumed that the music enhancement feature is activated. In 
response to user selection or the start of audio playback, the 
control processor 102 determines relevant information such 
as the song title, artist, album title, etc (block 154). Such 
information may be encoded in the audio file being played, 
stored in a database within the user device 100, or retrieved 
from a music recognition server 70 based on a Supplied audio 
sample. The control processor 102 then constructs a query, 
connects to a web search engine 60, and initiates a web search 
for web pages containing related images (block 156) In 
response, the control processor 102 receives a list of web 
pages from the web server 60 containing one or more images 
(block 158). In some embodiments, the control processor 102 
filters the web pages returned by the web server 60 (block 
160). As noted above, filtering may be based on a predefined 
filter list, such as a “blocked’ list, an “allowed' list, or a 
“preferred’ list. In other embodiments, a “preferred” list can 
be used to construct the original query, thereby avoiding the 
need to filter the web page list at the control processor 102. 
The control processor 102 ranks any web pages remaining 
after filtering based on predetermined criteria, Such as rel 
evance, popularity, content rating, or a combination thereof 
(block 162) Once the pages are ranked, the control processor 
102 selects one or more web pages in the order of ranking and 
retrieves images from the selected web pages (block 164). 
The control processor 102 then outputs the selected web 
pages to a display (block 166). In some embodiments, the 
images may be displayed in an overlaid browser window. If 
more than one image is selected, the images can be displayed 
as a slideshow. In other embodiments, the processor may 
convert the images into wallpaper that is displayed in the 
background. 

The process described above for retrieving and displaying 
visual content may also be adapted for the situation where the 
audio is picked up by the microphone 114. For example, if the 
user is in a public location where music is being played, the 
user could manually activate a music enhancement mode. In 
this scenario, the music picked up by the microphone 114 can 
be sampled and the sample sent to a music recognition server 
70. When the music recognition server 70 returns textual 
information about the music being played, the control pro 
cessor 102 may cause the web browser 105 in the user device 
100 to initiate a search for images as previously described. 
The present invention may, of course, be carried out in 

other specific ways than those herein set forth without depart 
ing from the scope and essential characteristics of the inven 
tion. The present embodiments are, therefore, to be consid 
ered in all respects as illustrative and not restrictive, and all 
changes coming within the meaning and equivalency range of 
the appended claims are intended to be embraced therein. 
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6 
What is claimed is: 
1. A method of displaying images related to an audio file on 

a display of a networked device, the method comprising: 
playing an audio file using a media player associated with 

the networked device; 
identifying text information related to the audio file; 
accessing a public web search engine responsive to receiv 

ing a trigger from the media player; 
providing search criteria based on said text information to 

said web search engine and initiating a search for public 
web pages containing related images; 

receiving a list of web pages containing related images 
from said web search engine; 

filtering said list of web pages returned by said web search 
engine based on criteria identified in one or more filter 
lists stored in memory, and selecting images for display 
from the filtered list of web pages; and 

displaying one or more related images from the web pages 
on the display of the networked device while the audio 
file is being played. 

2. The method of claim 1 wherein identifying text infor 
mation related to the audio file comprises capturing an audio 
sample from the audio file and identifying text information 
related to the audio file based on the captured audio sample. 

3. The method of claim 1 wherein identifying text infor 
mation related to the audio file comprises extracting text 
information encoded with the audio file. 

4. The method of claim 1 wherein said text information 
comprises at least one of an artist, Song title, and collective 
work title. 

5. The method of claim 1 whereinfiltering said list of web 
pages returned by said web search engine comprises filtering 
said list of web pages based on at least one of an allowed list, 
a blocked list, and a preferred list. 

6. The method of claim 1 further including downloading 
one or more web pages remaining after filtering, and extract 
ing images from the downloaded web pages. 

7. The method of claim 1 further comprising ranking said 
list of web pages returned by said web search engine, and 
selecting images to display based on said ranking. 

8. An audio playback device comprising: 
media player configured to render audio files; 
a display; and 
control processor coupled to said media player and speak 

ers and configured to: 
identify text information related to an audio file being 

played; 
connect to a public web search engine responsive to a 

trigger received from the media player, 
provide search criteria based on said text information to 

said web search engine and initiate a search by the 
web search engine for public web pages containing 
related images; 

receive a list of web pages containing related images 
from said web search engine; 

filter said list of web pages returned by said web search 
engine based on criteria identified in one or more filter 
lists stored in memory, and select images for display 
from the filtered list of web pages; and 

output one or more related images from the web pages 
returned by the web search engine to the display of the 
audio playback device while the audio file is being 
played. 

9. The audio playback device of claim 8 wherein the con 
trol processor is configured to identify text information 
related to the audio file by capturing an audio sample from the 
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audio file and identifying text information related to the audio 
file based on the captured audio sample. 

10. The audio playback device of claim 8 wherein the 
control processor is configured to identify text information 
related to the audio file by extracting text information 
encoded with the audio file. 

11. The audio playback device of claim 8 wherein said text 
information comprises at least one of an artist, Song title, and 
collective work title. 

12. The audio playback device of claim 8 wherein the 
control processor is further configured to filter said list of web 
pages returned by said web search engine based on at least 
one of an allowed list, a blocked list, and a preferred list. 

13. The audio playback device of claim 8 wherein the 
control processor is further configured to download one or 
more web pages remaining after filtering, and to extract 
images from the downloaded web pages. 

14. The audio playback device of claim 8 wherein the 
control processor is further configured to rank said list of web 
pages returned by said web search engine, and to select 
images for display based on said ranking. 
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